Etiologic role of human papillomavirus infection in bladder carcinoma.
The authors elucidated an etiologic role of human papillomavirus (HPV) infection in carcinoma of the bladder. One hundred seventeen of 224 patients with bladder carcinoma who were treated between 1997 and 2009 were enrolled in this study. The presence of HPV DNA was tested on frozen carcinoma tissues that were obtained by transurethral resection using a polymerases chain reaction-based method. Localization of HPV was observed on archival tissue specimens by in situ hybridization (ISH) for high-risk HPV DNA. Cyclin-dependent kinase (CDK) inhibitor 2A (inhibits CDK4) (p16-INK4a) and minichromosome maintenance protein-7 (mcm-7)-surrogate markers for high-risk HPV-E7 oncoprotein-and HPV-L1 (capsid) protein expression were evaluated by immunohistochemistry. HPV types 16, 18, 31, 33, 52, and 58, and an unknown HPV type were detected in 18 of 117 samples (15%) from patients with bladder carcinoma. HPV16 was identified in 6 samples, HPV18 was identified in 4 samples, and HPV33 was identified in 3 samples. All were single HPV type infections. HPV was detected in 38% (12 of 28) of histologic grade 1 bladder carcinomas, 8.5% (6 of 71) of grade 2 bladder carcinomas, and in 0% (0 of 18) of grade 3 bladder carcinomas. Multivariate analysis indicated that younger age (<60 years; odds ratio [OR], 10.9; 95% confidence interval [CI], 2.6-45.3) and grade 1 tumors (OR, 4.5; 95% CI, 1.2-17.0) were associated with HPV infection. ISH analysis indicated that high-risk HPV DNA was localized in the nuclei of tumor cells of all HPV-positive samples. p16-INK4a and mcm-7 were expressed in 94% and 89% of HPV-positive carcinoma cells, respectively. HPV-L1 protein expression, which suggested reproductive HPV infection, was not observed in any carcinoma. The current results indicated that high-risk HPV is likely to be a causative agent of some low-grade bladder carcinomas that develop in younger patients.